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INTRODUCTION

Many social andeconomicinstitutionsin theSouthernAppalachiansdependon thevariousbenefits
providedby its forests,suchas abundant,high-qualitytimber;plentiful anddiversefish andwildlife;
extensiverecreationalopportunities;and,a varietyof nontimberforestproducts.Thesebenefitstakeon

added-valuebecauseof their proximity to humanpopulationcentresandthestrongsocialandcultural
heritageof rural andindigenouspopulations.Thisregionis experiencingincreasingpressureto provide
this widediversityof resourcevaluesto millions of people.

Thesesocio-economicconcernshavedrivensubstantialresearchefforts in thesouthernAppalachians.
As a result,an overwhelmingbodyof informationexistscoveringmanyaspectsof forestecosystemsin
thesemountainousareas.Forexample,the CoweetaHydrologicLaboratory,establishedin 1934,has
beena centreof forestryresearchin theregion—nearly900 publicationsfrom thatsitealonehadbeen
producedby 1994 (Stickneyet al. 1994).Scientistsat theU.S.Departmentof AgricultureForestService,
SouthernResearchStation’s BentCreekExperimentalForest,establishedin 1927,haveproduced287
publications.In 1993,Nodvin et al. publisheda list of some2500publicationsassociatedwith the Great

SmokyMountainsNationalPark.TheSouthernAppalachianAssessment(SAA) generatednearly3
gigabytesof information aboutthe statusof resourcesin the southernAppalachians(SAMAB 1996).

Despitetheaccumulationof this largebodyof researchknowledge,a gapexistsbetweenwhat
scientistsknow andwhatthe managementcommunityis ableto applyon the ground.Most research
knowledgeis neithereasilyaccessiblenor readilyuseablebecauseit hasnot beensynthesizedandinte-
gratedinto acoherent,meaningfulknowledgestructure.In mostcases,thisknowledgebaseretainsthe

fragmentednatureof themanyseparatepublicationsthat composeit. What shouldemergeasan inte-
gratedandcoherentbodyof knowledgeappearsinsteadto managersas disconnectedpiecesof the
“whole” that they needfor appliedproblemsolving. In suchasituation,knowledgegapsare noteasily
identified, importantknowledgedevelopeda decadeor morein the pastis unknown,andthe interest-
ing,but relativelyunimportant,researchproblemscannotbe distinguishedfrom thosethat areboth
interestingand critically important.

Becauselandmanagersdealwith forestresourcesin aggregate,theyneedknowledgethatcapturesthe
integrativenatureof ecosystemsandmanagement.Moreover,as naturalresourcemanagementmoves
from a multiple-resourcemanagementparadigmto an evenmorechallengingecosystemmanagement

paradigm,the needfor powerful knowledgemanagementaidsbecomesurgent.
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To addressthis needfor moreaccessible,understandable,andcondensedresearchknowledge,we
begantheEncyclopediaof SouthernAppalachianForestEcosystems(ESAFE)—ahypertext-basedency-
clopediasystemavailableon the Internet.Thisprojectaimsto synthesizewhatweknow scientifically
aboutthe managementandecologyof SouthernAppalachianforestecosystems,organizeit logicaily,and
makeit universallyavailableat no costto users.Theencyclopediaisdesignedto be dynamic,sothatnew

or revisedcontentcanbe submitteddirectly throughthe Internet,resultingin a continuouslyupdated,
expanded,andimprovedknowledgebase.

Themain objectivesof theencyclopediaareto:

• organizeresearchknowledgeaboutsouthernAppalachianforestecosystems;
• presentscientific informationon theInternetin a form that isacces.sibleto a widevarietyof users;

and
• provideresearchinformation in a form that iseasyto applyto thedaily work of forestmanagers,

landowners,andresearchers.

In thispaper,wewill discussthe developmenthistoryandhypertextpreprocessor(PHP) infrastruc-
ture problems,provideabrief introductionto Zope,anddescribehow weutilized Zopeto createa
hypertextencyclopediawith a dynamiccontentmanagementsystem~A companionpaper(Kennardet al.
in press)describesthedevelopmentof scientificcontentmorefully from an author’sperspective.

DevelopmentHistory andPHPInfrastructureProblems

Thecurrentversionof the Encyclopediaof SouthernAppalachianForestEcosystems(ESAFE)’ was
releasedfor evaluationin June2002.It is composedof original summariesof hundredsof topic areas
compiledfrom thousandsof literaturesources.Contentis organizedin a hierarchicalformatsothat

eachpagehasonly oneparentpage.It ispossiblefor multiple pagesto designatethe samepageasthe
parent,thuscreatingsectionsor a tree-typedatastructure.

Theinfrastructurefor thisversionof theencyclopediawasoriginallycreatedusingstaticHTML

publishingmethodology.We accomplishedthis by usingthePHP scriptinglanguage(Ratschiller2000) in
combinationwith the MySQL relationaldatabasesoftwareto createandmanipulatea treelikedata
structure.We originally plannedfor a productcontainingapproximately2000HTML pagescontributed
by a smallnumberof authors.The authorscreatedcontentusingthe Microsoft® FrontPageHTML editor.
Completedcontentwasthendeliveredby authorsto theprojectcontentmanagerassectionswere

completedby eachauthor.Sectionswereintegratedinto a commonstructureoutlineby thecontent
managerandthendeliveredto theinfrastructuremanagerfor inclusioninto the on-linesystem.If
contentwasto be revisedor additionalmaterialwasto be addedto a sectionthe sameprocesshadto

takeplace.Thismadeprogressslowandtediousat best.
Theinitial releaseof the ESAFEwasevaluatedusingan on-linesurvey.This surveyaskedparticipants

to designatewhethertheywerenaturalresourceprofessionalsandto providegeneralcommentson.the
achievementof the goalssetfor the project.Resultsindicatedthat userswereimpressedwith theproject
as a whole andthat theywould definitely like to seegreaterscopeandmoredepthof content(Kennard
et al. in press).Concernsexpressedincludedmissingcontent,availability of referencecitations,how the
qualityof contentwasto be assured,andhow contentwould be kept current.A directresultof this
evaluationwasthe decisionto expandthe ESAFE by addingadditionalcontentandto fund thedevelop-
mentof a secondencyclopediaon “SouthernFire Science.~~

Plansfor expandingthis initial ESAFE systemimmediatelybroughtabouttherealizationthat the
existingPHPinfrastructurewas inadequate.Not only that,our entirecontentcreationparadigmof a few

Evaluation versioncanbe found online at; www.forestenryclopedia.net
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authorsfeedingcontentto a singlecontentmanagerhadtobe revised.Numerousauthorsprovidinga
continuousstreamof contentrequireda muchmoreefficient contentprocessingsystemthan theonewe

originally envisioned.Quality control andassurancerequiredscientificpeerreviewof all contentto
providethecredibility thatusersweredemanding.Theorganizationalstructurethatgivesmeaningto
theindividual contentHTML pageswould haveto be verydynamicandeasyto updateandmaintain.In
short,we neededa completecontentmanagementsystem(CMS) with capabilitieswell beyondthe
original PHPinfrastructuredesign.After examiningmanycompetingapproaches,we choseto usethe
ZopeWeb applicationframework(Spicklemireet al. 2001) to developour second-generationCMS

encyclopediainfrastructure.

AN INTRODUCTION TO ZOPE

Zopeis anopensourcesoftwareproductthatprovidesa frameworkto developWeb applications.In this
context,a frameworkis a setof standardsandtoolsfor standardizeddevelopment.A Webapplicationis
acomputerprogramthatusersaccesswith a Webbrowseroverthe Internet(Latteier2001).In contrast

to staticinformation,Web applicationsprovideameansfor usersto interactandutilize varioustools
built into the application.Common examplesof Webapplicationsincludesearchenginessuchas
Google~or e-mailprogramssuchas HotmaiP~.Zopeis actuallyseveraldifferentthingsin onepackage.
ZopeincludesanHTTP,FTP,andWeb-DAyserver,anobjectdatabase,anda frameworkfor creating
applications.

Zopewascreatedas a newwayto structureCGI-basedprogrammingenvisionedby JimFulton,the

currentchieftechnologyofficer of ZopeCorporation.TheZopeCorporationleadsin settingthedirec-
tional developmentof Zope,yet Zopehasan extensivedevelopmentcommunitythat extendsfar beyond
thatof theZopeCorporation(Schmitz2001).

Basics of Zope

Zopeis primarily developedin theobject-orientedprogramminglanguagePython(Learner2002a).ln
fact,ZopestandsforZ ObjectPublishingEnvironment.Thistitle describesthecore of Zopeveryaccu-
rately.Zopewasfoundedwith the awarenessthat theWeb is essentiallyobject-oriented.A URL to a Web
resourceis fundamentallyjust a pathto anobjectin acontainmenthierarchy,andtheHTTP protocol
providesa wayto sendmessagesto that objectandreceiveits response.Zopediffers from thetraditional
Web systemsin that contentrenderingis basedon objectsandtheir definitionsas opposedto a linear
interpretationof staticfiles.

Applicationsare built with Zopeby combiningandconnectingvariousobjectsthatarecreated
independently(Learner2002b).Zopecomesout of thebox with a meansto manageandcreatesitesand
objectsdirectly throughtheWeb. TheZopeManagementInterface,or ZMI, allows for developmentof
sitesby multipleauthorsby simply usinga Webbrowser.By usingtheZMI, userscancreatemanytypes

of objectssuchas folders,files,documents,Pythonscripts,andmuch more.Different objecttypesare
meantto providetheir own distinctfunctionality.As an example,foldersareusedto collect andorganize
otherobjects,whereasPythonscriptsareusedto providethe ability to programlogic. This is a funda-
mentalprincipleof Zopethatallows for presentation,content,andlogic of a site to becompletely
separated.Besidesthe ZMI, othermethodsto developwith Zopesuchas FTP andWeb-DAy aresup-
ported.

Acquisition

A cornerstoneforunderstandingthe operationof Zopeis theprincipleof acquisition.Acquisitionis a type
of object-orientedprogrammingsimilarto that of “inheritance”in otherlanguages,suchasJavaandC++.
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Thedifferencebetweenthetwo canbesimplifiedby consideringinheritanceasan“is—a” relationship,but

acquisitionasa “in—a” relationship.With acquisition,objectscanacquireattributesfrom their containers~
evenif theydon’t havethoseattributesthemselves.Whenyou placeobjectsinsideof otherobjectsyou
createmuchmorethanaWeb site,you arecreatinganinformationstructure.Forexample,if a folderhas
theability to sende-mail, thenanyobjectsthatareplacedinsideof that folderalsocansende-mail.

Security

Oneof themoredifficult partsof deployingaWeb applicationis ensuringits security.It is important
that usersof the Web applicationcaninteractin ways thatdo notcompromisetheintegrityof the
application.Thisis achievedby restrictingtheareasin which a personcanoperateandalsothe functions
that they canuseinsideof eacharea.Zopeprovidesseveraltoolsfor providingappropriateaccessto the

serverandthecontentthat it manages.Thefirst stepin achievingthis goal is havinga meansto distin-
guishoneuserfrom another.UsersinsideZopearedefinedby a userobjecttypethatstoresa username
andpasswordfor eachuser.Userobjectsarestoredinsideof objectscalleduserfolders.Zopeassumes
thata connectionto itself is anonymousunlessthe requestprovidesauthenticationinformationthat
Zopecanverify consistingof a usernameandpassword.After authenticatinga user,Zoperegulates
securttyandaccessto contenton an object-by-objectbasis.This is achievedwith theconceptof per-
missions.Permissionsgovernwhethera particularentitycantakea specificaction.Whena useris
authenticatedinsideof theZopesystem,it checksto determineif theuserobjectis permittedtoperform
theactionthat is requested.It doesthis by checkingto seeif the userhasaccessto theappropriate

permissionthat is protectingtheactionin question.
Hundredsof permissionsaredefinedinsidethe defaultinstallationof Zope.In addition,permissions

canbecreatedor extendedby addingontoor modifyingthecore Zopeinstallation.To simplify the
managementof securityinsideof Zope,theconceptof a “role” wasintroduced.Rolesaresimply non-
exclusivegroupsof permissions.Theserolesare thenassociatedwith eachuserinsideof aZope
application.Rolesallow you to collectpermissionsthatare commonamonga groupof usersinsideof
your application.Zopehasfour built-in rolesby default:Anonymous,Manager,Owner,andAuthenti-
cated.Besidesbeingableto assignrolesto a userfor the entiresite,local rolesallow for theassignmentof
rolesto specificportionsof a site.A usermightbe grantedthe authenticatedrole for the entiresite,but
only hasthemanagerrole for aportion of thesite.

ContentManagementFramework

As Websiteshavebecomemainstreammethodsfor businessesandorganizationsto provideservicesand
content,traditionalmeansof Website managementhavebecomea very expensiveandbrittle proposi-
tion. The softwareindustryhasdevelopeda solutionto handlethisdilemmawith a widevarietyof
productswhich arecollectivelyknownas contentmanagementsvstems(CMS).Contentmanagement
systemstypically providea singlesolution for thecreation,management,publishing,andpresentationof
content.Hundredsof softwareproductsare availablethatcanhandleanythingfrom smallenterprise
level applicationsto massiveinternationalcorporateneeds.With price tagsthat usuallystart in thetens

of thousandsandcansoarwell into the millions, selectinga systemthatwill meetyour currentneeds
while providing theability for expansionis vital.

TheZopesolution for contentmanagementis calledthe ContentManagementFramework(CMF).
The CMF is a collectionof Zopeproductsthatwork togetherto provideauthoring,publishing,and
managementof customcontenttypes.Built on thebasicZopeplatform,theCMF extendsthefunctional-
ity of Zopeby introducingsomenewfeaturessuchas skins,workflows, andportaltools.

Zopeprovidesa few defaultcontenttypesthat includedocument,file, image,and folder.Thetrue
powerof the CMF is harnessedby creatingcustomcontenttypes.Zopeprovidesan easyto useproduct

calleda ZClassthat allowsdevelopersto createcustomproductsdirectly throughtheZMI by building on
thebaseproductsdefinedin thedefaultinstallation.
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Skinsare setsof objectscalledZopePageTemplatesthat areusedto definehow thesite functions.
ZopePageTemplatesallow developersgreaterflexibility in separatingan application’spresentationlayer
from thebusinesslogic thatdrivesit, therebymaking it possibleto easilyupdateonewithoutdisrupting
the other.Skins definethe presentationandinteractionforyour CMF site.By creatingdifferentcollec-
tions of skins,you cancreateentirelydifferentpresentationsforyour site.Forexample,you might want
to havea setof skinsthat favourslow-bandwidthusersandonethatprovidesa richer,high-bandwidth
environment.Userscoulddecidewhich settheywish to usewhenregisteringwith theCMF. Skinsalso
allow you to definecommonaspectsof your site in only oneplaceby usingTemplateAttribute Language

ExpressionSyntax(TALES), atool implementedwithin ZopePageTemplates.
Portaltoolsareobjectsthatdefinehow variousaspectsof thesitebehave.The membershiptool,

memberdatatool, andregistrationtool areusedto controlhow usersregisterwith andinteractwith the
site.Theportalcataloguetool defineswhatobjectsarestoredfor searchingandthedatathat is usedto
searchfor theseobjects.Finally, the portaltypestool defineswhat typesof contentcanbecreatedinside
of thesite andwhatactionscanbeperformedfor eachcontenttype.

A workflow is an objectthatdefinesthe rulesfor thecontentpublishingprocessinsidea CMF. Work-
flows governwhatstepsmustbetakenandby whom so thatcontentcanbemadeavailableto thegeneral
public. A workflow is a statemachine,in which a contenttypecanonly bein a singlestateat anypoint
andtime.Developerscandefinemultiple workflowsto usewith differentcontenttypes.This allows for
increasedrestrictionson moresensitivecontent,while improvingthe deploymenttime for contentthat
is lesssensitivein nature.

DEVELOPMENT OF THE ENCYCLOPEDIA USING ZOPE

Why We ChoseZope

We weredeliberatein selectingZopeas thenewplatform for the encyclopediasystem.Ourspecific
requirementsfor platform performanceandabilities combinedwith limited resourcesfocusedour
attentionon Zoperatherquickly. Othersolutionswerefoundto be toocostlybothfinancially andwith
respectto thetraining andsupportthatwould be required.After a periodof extensiveresearchon the
features,limitations,andreal-worldapplicationsof Zope,membersof thedevelopmentteamattendeda
one-weektraining sessionconductedby theZopeCorporation,May 6—9, 2002,in Fredericksburg,
Virginia. Alreadyfamiliar with the basicconceptsandskills associatedwith Zope, thetrainingprovided

an opportunityto interactwith the developersof Zope,which allowedus to addressspecific concerns
andconceptsaboutapplyingthe platformto theencyclopediasystem.After thetraining,we werecon-
vincedthatZopecould remedyall of the issuesthatwere identifiedby the evaluationversionof the
ESAFE.

Zopeis an-open-sourceproductthatallows usersto read,redistribute,and modify thesourcecodeof
software.Most open-sourceproductsare availableat no cost.Nevertheless,the advantageof usingan

open-sourcesolution includesmuchmorethancostsavings.Allowing the usersof an applicationto
contributeto the developmentextendsthe possibilitiesof collaborationandsharingof resources.Our

developmentteamwasextremelyfamiliar with open-sourceproductshavingusedApacheWeb server
runningon Linux platformsfor years,both of which are opensource.The fact that Zopewasrecently
convertedto an open-sourceprojectwasseenasbeneficial.The ability to accesssourcecodewould aid in
our understandingof the underlyingprinciplesof thesoftwareandalso providethe ability to tailor
Zopeto fit customencyclopediarequirements.Ourdevelopmentteammembersare all experienced
programmers.Noneof ushadanypreviousexperiencewith thePythonprogramminglanguagewhich

presenteda realconcern.InvestigationprovedPythonto be similar to otherlanguagesthatwewere
currentlyusingandthat it hada relativelyshallow learningcurve.
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Oneof our hopeswasthatby convertingthe encyclopediato a contentmanagementsystem,wecould
extendthe topic areasof encyclopediasetsto supporttheentireforestresearchcommunityif it wasso
desired.To do this,a systemthatcould expandas neededandhandleverylargerequestloadsanddata
retrievalwould be necessary.Zopeprovidesseveraltoolsthat allowyou to assessits performance,
including programmaticbrowsing,logging,andprofiling (Bernstein2002).Zopealsoprovidesboth
an acceleratedHTTP cachemanagerand a RAM cachemanagerallowing you to saveresultsthat are
computationallycostlyto generateandthatchangein their resultingoutputinfrequently.Finally, the
ZopeEnterpriseObject (ZEO) is a distributiveprocessingsystemthatallows multiple “clients” to a use
thesameobjectdatabase.The ZEO is a verypowerful tool thatcanscaleto handlethe mostextreme
traffic conditions.

EncyclopediaSpecifications

After thedecisionwasmadeto developa contentmanagementsystemwith a ZopeCMF thatwould
addressthe issuespreviouslymentioned,thedevelopmentteamagreedon a setof specificationswhich
wewantedthesystemto implement.Authors would be ableto createandedit multiple typesof content
insideof thesystemandhavetheability to choosewhento submit individualpagesorcompletesections
for publishing.The systemshouldhandlethe entirepeerreview andpublishingcycle in an effectiveand
comprehensiblemanner.Finally, the systemshouldaddressanyscenariothatwould jeopardizethe
integrityof publishedcontent.

uie DevelopmentProcess

To convertthecurrentencyclopediato thenewCMF version,severalsequentialstepswere required.Having
a bodyof dataandseveralexistingauthorsfrom theESAFE in placewashelpfulfor testingsystemdesign
featuresastheyweredeveloped.The developmentsequenceestablishedfor thenewZopesystemswas:

1. developskinsfor generalpresentationandthe navigationsystem,
2. developcustomproductsfor contenttypes,
3. createtoolsto ensurelink andcontentintegrity,and
4. developworkflowsto associatewith thecontenttypes.

A new domainname,zope.forestencyclopedia.net,wasestablishedfor testingandcommentaryof the
newsystemduring its development.An on-line forumwasestablishedto facilitatecommunication
aboutstandardsandspecifications,developmentprogress,and critiqueof the systemamongall involved
in theproject.

Skins

TheUSDA ForestServicereleasednewtemplatesto usefor all Forest-Service-relatedWebsitesduring
2002.Fortunately,thesetemplatesweredesignedin sucha waythat theywereeasilyadaptedto work well
with thefeaturesprovidedby ZopePageTemplates.By utilizing theconceptof acquisition,weareableto

createentirelynewencyclopediaswithoutmodifyingany existingcodeby simply insertingnewcontent
at the toplevel of thecontenthierarchy.The ZopeCMF comeswith defaultskins.Thissimplifiesdevel-
opingnewskinsbecausewe canusetheold onesasa startingtemplate.Altogethernewskinswere

createdfor customcontenttypesandto aid in certainactionsandfeaturesuniqueto theencyclopedia
system.

Navigation

The defaultskinswerecustomizedto providea dynamicnavigationsystemthatwould be available
system-wide.The navigationstructureis dynamicsuchthat newoptionsarecreatedautomaticallyas the
structureof the encyclopediasystemchanges.Userscanbrowseanypart of thepublishedencyclopedia
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system.By first selectinganencyclopediafrom the homepageof thesiteor from the drop downmenu

foundin the topright corner,a list of primaryencyclopediasectionswill appearbelowthetitle of the
encyclopediachosen.Secondarylevelsof an encyclopediaare displayeddirectlybeneaththeprimary
sections.Any pagesthat arelocatedbeneaththesecondaryorder aredisplayedin a collapsingtreein the
lowerleft portion of the usersscreen(seeFigure 1).

In additionto reflectingthe currentstructureof thesystemthatallowsho iii anonymousor authenti-
catedusersto browsethroughencyclopedias,for authenticatedusersanactionsmenuisdisplayedthat
reflectsthe user’srole in relationshipto theobjectthat is currentlyselectedor beingviewed.If an
authenticateduseris loggedinto the system,availableactionsaredisplayeddirectly abovethesub-
secondarynavigationtree.Theactionsmenuis groupedinto four possiblecategoriesdependingon a
user’srole for the objectthat iscurrentlyselected.Thesecategoriesare:object,workflow, folder,and
global actions.The actionslistedundertheobjectcategoryare directly associatedwith the selected
object.Commonexamplesof objectactionsincludecomment,view,edit, or metadata.Listingsunder
theworkflow categorydependon thevieweditem’s currentstatein its associatedworkflow. Workflow
actionsmayincludesubmit,publish,retract,accept,assignment,deny,or manyothers.Folderactions
work on subgroupsof objects;that is, theydisplaythe objectsthat arecontainedby thecurrentlyse-
lecteditem or assignlocal rolesfor a section.Finally, global actionsprovideactionsthatdo notdepend
on anyoneobjectitem or type.Undo,messaging,or siteconfigurationareexamplesof global actions.

CustomProducts

Currently,theencyclopediais composedof oneprimarycontenttype calledan encyclopediapage.Pages,
in turn,cancontainsupportingcontenttypessuchasimagesor citations.A defaultCMF provides several
contenttypes.We utilized the imagetype from thedefaultCMF. All othercontentproductssuchas
citation or encyclopediapagewerecreatedfrom scratchby the developmentteam.
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EncyclopediaPage

As theprimarycomponentof theencyclopediasystem,pagesarethemostcommonlycreatedcontent.The
encyclopediapageis botha documentand folderin nature.A pagehastheattributesof a docamenitin that
it displaystext, images,andothercontentusingstandardHTML. A pagealsohasfolderattributesin that it
servesasa structuringobject thatcanstoreotherobjects.Thisfeaturecreatesthestructureandhierarchy
for the entireencyclopediasystem.Pagescanstoreimages,citations,or evenotherpages.Theability tohave
pageobjectscontainotherpageobjectsis centralto severalaspectsofthesystem(e.g., thenavigation).

Pagecontentis uniquein how it is createdandedited.By usingthe DocumentObjectModel devel-
opedby Microsoft ® andJavaScript,a WebHTML editorwascreated.This“whatyou seeis whatyou get,”
or WYSIWYG, editorallowsauthorsto format text,suchassettingheadingsor italicizing text,within a
restrictedsetof HTML standards.Authors arenot requiredto know HTML to addlinks to eitherother
publishedencyclopediapagesor to outsideWebsitesinsideof a pagetheyareediting.Theeditor also

allows authorsto inserttablesor graphicimagesinto a page.

Citations

Oneof thefeaturesof theencyclopediasystemis thatcitationsreferencedinsideof an encyclopediapage
arehyperlinkedto the full referenceforeachcitation.To createa citation,authorsfirst choosethetypeof
mediatheyare citing. Basedon this decision,theauthorthen inputsvaluesfor eachvariablerequiredto
correctlyform the citation.Thelayoutor stylefor eachcitation typeis definedin the classfor thecitation
product.Bystoringthevariables,suchastitle, author,publisher,or yearseparately,wehavetheability to
changeftom onestyleguideto anotherby simply modifyingthe sourcecodefor thecitation product.

Authorsuse abuttonon theWYStWYG editor to insertcitationsinto theirwork. Beforeauthorscreate
a newcitation to insert,theyareforcedto searchto ensurethat thework theyare citinghasnotalready

beencreatedby anotherauthor.If a matchingcitationalreadyexists,authorscansimply referencethat
object.This reducesthe amountof redundancyfound insideof the system.

Link Management

Oneof thestrengthsof theencyclopediasystemis thatan authorcanlink to contentthat hasalready
beencontributedandpublishedby otherauthors.However,thispresentsaproblemwhenandif that
contentobject ismovedtherebybreakinglinks in otherobjectsthat link to it. Thelink management
systemwill ensurethat links to all content,includingcitations,images,andotherpages,will alwaysstay
current.In additionto assuringthat links to internalcontentare neverbroken,thelink management
conceptwill allow us to implementtoolsin thefutureto analyzevariousaspectsof thesystemsuchas
perceivedimportanceof apagebasedon how manyotherpageslink to it.

Thesystemrevolvesaroundthe useof a relationaldatabase(MySQL) with onetable.Thetablecon-
“ “ “ nd “fr” column.V{htainsa unique“ID, a to, a en auserinsertsa link to internalcontentinto a

pagevia theWYSIWYG editoran entrywill bemadeinto thetable.The“from” entrywill containthepath
or locationto the item beingeditedor containingthelink. The11to” column will containthe pathor
locationto the itemthat thelink represents.For example,considera pagecalledFaa with linksto an-

otherpagecalledBar; Bar in turn containsan imagecalledBaz.Two entrieswould bemadeinto thelink
managementdatabaseas follows:

ID To From
1 /path/to/Bar/path/to/Foo

2 Ipath/to/Baz/path/to/Bar

The actuallinks thatare createdinsidethe pagebeingeditedreferto a specialPythonscript,called
“renderLink,”whichprovidesan interfaceto the databaseto find the correctcontent.The renderLink
scriptwill look up the“to” field for thegiven ID anduseit to redirectto the correspondingcontent.This
waywhenobjectsaremovedwearen’t forcedto manipulatecountlessotherobjects.
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Now let’s considerthe movementof objectsthatare referencedby otherobjects.Whatwould happen
if thepageBar weremovedto anothersectionwith thepathof”/path/to/somelnew/Bar”?Thiswill
requirethe manipulationof theCut, Copy,andPasteactionsin additionto thefinal stepsin the publish-
ingprocess.Theseactionswill be modifiedsothat aquerywould bemadeto replaceall instancesof”!
path/to/Bar,”the original path,in boththe“to” andthe“from” columnto thenewpath“/path/to/some/
new/Bar.”Thiswould changethe waythelinks would berenderedby usingtherenderLinkscriptto
reflectthe newlocationof theobject.

Workflowsfor ContentandPeerReview

Customworkflows allowforpeerreviewof contentbeforeit ispublishedandmadepublicly available.A
workflow is associatedwith eachcontenttype thatcanbecreatedinsideof theencyclopedia.Themost
complexof theseworkflowsis relatedto theencyclopediapagetype.Authors submitpageswhich will in
turn submitanysupportingcontentfor thatpage.Authorsmustdesignatetheir intendedlocationfor the
pageinsideof theencyclopediaby notingaparentpagewhensubmittingit forpublishing.Thisintended
location insideof theencyclopediais usedto designatethe appropriateusersto reviewandpublishthe
object.Eachstepof theworkflow is performedby differentusersbasedon therolesthat theyhavein the
intendeddestinationsection.Usersarenotified by weeklye-mail andwith messagesleft for themin their
desktopareawhencontentrequirestheir attentioninorderto progressin thepublishingprocess.

After theinitial stepis takenby theauthorto publish a page.the nextstep is for thepagetobeevalu-

atedby the technicaleditorof its intendedsection.Thetechnicaleditorcanprovidecommentaryand
eitherrejector accepttheauthorssubniission.If, at anypoint, a pageis rejectedin theWOrkfIOW, it must
travelthroughtheentireprocessagain.After a technicaleditorhasacceptedthepage,theeditorfor the
intendedlocation or sectioneditor,designatesusersto peerreviewthe documentandsupporting
contentfor its scientific merit,appropriatestyle,andform,andwhethertheintendedlocation is correct.
Reviewersareassignedbasedon their expertiserelativeto thecontentin questionandalsotheir current
workload.After a critical numberof reviewersacceptthepage,it progressesto thefinal stepof editorial
boardreview.The editorial boardconsistsof thoseuserswho haveaneditorial role at thetoplevel of the
associatedencyclopediaset.All membersof the editorialboardmustacceptthe pagefor it tobe pub-
lished.Figure2 representsa flow chartthat illustratesthepageworkflow asdescribed.

Authors can,at any time,checkon thestatusof objectsthatarecurrentlywithin thepublishing
process.Certaincommentsare restrictedso that reviewerscanmaintaintheir anonymity.

Editing Existing ContentandContentAncestries

Oncea componentis published,any userwill be ableto createa copyof the contentin their desktop
areato makeadditionsor changes.It is importantto preventmultiple authorsfrom editingthesame
contentat once,therebycreatingproblemswith differentversions.Once a usercreatesa copyof thepage

andsupportingcontentfor editingpurposes,a lock is placedon the publishedversionindicatingthat it
is beingedited.Severaltoolsarebeingimplementedto ensurethatcontentis not lockedfor anextended

periodof time.Any revisions to contentmustgo throughthe appropriatechannelsof peerreviewbefore
replacingthe original contentin the encyclopediastructure.

By just replacingcurrentcontentwith editedversions,we losethe ability to documentchangesin
scienceovera periodof time.To preserveandrepresentthis changein knowledge,a historical represen-
tationof suchchangesis needed.We havediscussedmultiplemethodsof implementingthis feature
including,doublylinked objects,a namingscheme,or objectvariables.The implementedsolutionwasto
usetheworkflow for editing a pageandto createanotherproductfor the archivecalled“PageArchive.”
Thisproductwill be almostidentical in aspectto the“Page” product.However,certainfeatureswill be
different,mainlytheroles.Oncea pageis archived,it is importantthat only a few peopleareableto edit
it, if anyoneat all. In addition,pagearchivesare omitted from the portal catalogueto makesuretheyare

not returnedin searchresults.
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FIGURE 2 Encyclopediapageworkflow for publishing and peer review.

Oncea pagethat is intendedto replacean existingonecompletesthe peerreviewcycle,the original
pageis convertedinto a “PageArchive” andis containedby the newly approvedpage.Theapprovedpage
thentakestheplaceof the original in the encyclopediastructure.Whena userviewsanypagethat
containsanarchivedversion,theyare notifiedby a hyperlinkthatallows them toview the entirelineage

or setof archivesfor thecurrentpageandthedatethat thearchivewascreated.Ourhopeis thatby
browsingthiscollectionof archives,a usercanget a senseof the directionof researchandthepatterns
associatedwith changesin whatis known aboutthetopic in question.

CONCLUSION

The TechnologyEncyclopediaDevelopmentTeamof theSouthernRegionalForestryExtensionOffice is
currentlyon scheduleto releasea betaversionof thenewZopeCMF-basedESAFE during the spring of
2003.After conductinga seriesof testsandcasestudiesusingexistingauthorsandcontent,thenew
SouthernFire Scienceencyclopediawill be developedexclusivelywith this newsystem.

Learningto developwith Zopehasprovento bea challenging,yet rewarding,project.A lack of quality
documentationregardingtheCMF createdconsiderablefrustrationat times.The questionsthat docu-~
mentationdid not readilyanswerweresolvedby referencingthesourcecodefor Zope.In the future, we
hopeto extendZopeitself andmakeour contributionsavailableto the generalpublic to allow other
groupstobuild on our success.
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